Tetrahalogenated benzimidazole D-ribonucleosides are active against rat cytomegalovirus.
Benzimidazole D-ribonucleosides are potent and selective inhibitors of CMV infection that have been shown to target the viral terminase, the enzyme complex responsible for viral DNA cleavage into single unit-length genomes and subsequent DNA packaging into procapsids. Here, we evaluated the viral inhibition by benzimidazole D-ribonucleosides against rat cytomegalovirus (RCMV). Antiviral activity of compounds Cl4RB and BTCRB against RCMV was quantified by measurement of plaque formation. Yield assays and electron microscopy of thin sections was performed using RCMV-infected cells in the presence or absence of the compounds. The effects of Cl4RB and BTCRB on cleavage of concatemers was analyzed by pulsed-field gel electrophoresis. To characterize the behaviour of the antiviral compounds in a more physiological environment, a 3D cell culture model was employed where cells are embedded in an extracellular matrix using rat-tail collagen I. Both compounds had an inhibitory effect against RCMV-E. Electron microscopy revealed that only few virions were formed in RCMV-E infected cells in the presence of the compounds. Pulsed-field gel electrophoresis showed that DNA concatemers failed to be processed in the presence of the compounds. Yield Assays showed a comparable viral growth in the 3D vs. 2D cell culture as well as inhibition in the presence of Cl4RB or BTCRB for RCMV-E/GFP. These results demonstrate that the tetrahalogenated benzimidazole D-ribonucleosides are effective against RCMV-E by preventing cleavage of concatemeric DNA and nuclear egress of mature capsids.